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Mortality of a Police Cohort: 1950-1990

John M. Violanti, PhD,* John E. Vena, PhD, and Sandra Petralia, PhD

This study presents findings from an updated retrospective cohort mortality study of male
police officers from January 1, 1950 to December 31, 1998 @593; 58,474 person-years;
98% follow-up). Significantly higher than expected mortality rates were found for all cause
mortality (Standardized mortality ratio [SMRF 110; 95% confidence interval [95%

Cl] =1.04-1.17), all malignant neoplasms (SMRL25; 95%CI|= 1.10-1.41), cancer of the
esophagus (SMR 213; 95%CI=1.01-3.91), cancer of the colon (SMR187;
95%Cl = 1.29-2.59), cancer of the kidney (SMR208, 95%ClI= 1.00-3.82), Hodgkin's
disease (SMR= 313; 95%Cl= 1.01-7.29), cirrhosis of the liver (SMR 150; 95%CI= 1.00—

2.16), and suicide (SMR 153; 95%CI= 1.00-2.24). All accidents were significantly lower
(SMR= 53; 95%CI= 0.34-0.79). Mortality by years of police service showed higher than
expected rates for (1) all malignant neoplasms in the 1- to 9-years-of-service group; (2) all
causes, bladder cancer, leukemia, and arteriosclerotic heart disease in the 10 to 19-year
group; and (3) colon cancer and cirrhosis of the liver in the over 30 years of service group.
Hypotheses for findings are discussad. J. Ind. Med. 33:366—-373, 1998.
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INTRODUCTION lism, and homicide in Washington state police officers. Age-
specific proportionate mortality ratios for arteriosclerotic heart
An estimated 623,000 sworn police officers are employed ifisease were highest for younger officers.
the United States [U.S. Department of Justice, 1995], yet few Vena et al. [1986] found that city of Buffalo police
studies of health risks in police work have been conducted. It hsficers had increased rates for arterioslcerotic heart disease,
been argued that police officers have increased rates of mortalifjestive cancers, cancers of the lymphatic and hematopoi-
as aresult of their occupation. Using U.S. census data from 198fic tissues (10-19 years employment), brain cancer, and
Guralnick [1963] found standardized mortality ratios (SMRs) fassophageal cancer. Police had a threefold rate of suicide
policemen, sheriffs, and marshals to be elevated for arteriosqjgmpared to municipal worker controls. Feuer and Rosen-
rotic heart disease, suicide, and homicide. Richard and Felhn [1986] reported that police and firefighters in New
[1976] found Tennessee police officers to have a high rate ffrsey had significant increased proportionate mortality
premature death, suicide, and admission to hospitals. Milhggtios (PMRs) for arteriosclerotic heart disease, digestive
[1983] found increased rates for cancers of the colon and livghq skin cancers, and skin diseases. PMRs for cirrhosis of
diabetes mellitus, arteriosclerotic heart disease, pulmonary empRs iver and digestive diseases increased as duration of

police service increased. An inverse relationship was noted

between arteriosclerotic heart disease and latency, indicating

. _ _ N N that police officers most susceptible to heart disease were
s s S e, bt sy ffected early in ther careers. Demers et al. [1992] cor-
Contract grant sponsor: National Institute of Mental Health; Contract grant  Pared police and firefighters in three cities in the United

number: MH47091-02 States and found police to have higher rates for all causes of
*Correspondence to: John M. Violanti, School of Medicine and Biomedical death combined. An overall increased rate of suicide was
ij‘zefj_e;'_ rigﬁltelmuc;"c‘jgﬁ'vgiE‘Z":Ith‘;E at Buffalo, 270 Farber Hall, Buffalo, NY 5ted in the police, with the highest standardized mortality
' ratios (SMRs) recorded for officers over the age of 65
Accepted 3 November 1997 (SMR = 301), officers with at least 30 years of service since
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first employment (SMR= 318), officers with more than 30 numbers was determined by the Mantel-Haenszel chi-
years of employment (SMR 318). Forastiere et al. [1994] square test with 1 degree of freedom [Mantel and Haenszel,
studied a cohort of urban policemen in Rome, Italy, anth59]. Confidence intervals were determined using the
found increased rates for ischemic heart disease in officéoowing formula [Monson, 1974]:

less than 50 years of age (SMR163), colon cancer

(SMR = 147), bladder cancer (SMR 127), non-Hodgkin’s LL = [A (1 — 1/9A — 1.96/3/1/A)%/expected

lymphoma (SMR= 151), and melanoma (SMR 234).
Bladder cancer rates were significantly increased for patrol (L:Qr =[(A+ 1 - 1/9(A+ 1)+ 1.96/ 3\’5/ (A+1)FV
drivers (odds ratio [OR¥ 5.14) and kidney cancer for motor- expected
cycle officers (OR= 2.27). Additional studies have found police

to have higher rates for heart disease, homicide, and suicfaere A= observed.

[Sardinas et al., 1986; Hill and Clawson, 1988; Dubrow et al

1988; Quire and Blount, 1990; Violanti et al., 1996a,b]. hESULTS

The present study examined mortality data of city of Vital status was determined for 98% of policemen resulting

Buffalo, New York, police officers, updated from the origiy, 1 435 ghserved deaths. Death certificates were obtained for
nally reported termination date of December 31, 1979 ho, ot gnserved deaths. The average survival rate was 22.5
December 31, 19.9.0' The cohort consisted Of. police Oﬁ'ce§r/§ars, average age of entry into follow-up 36.9 years, average
who worked a minimum of 5 years for the city of BUffaIOcalendar year of entry into follow-up 1961, the average age of
between January 1, 1950 and December 31, 1990. death 66 years, and average calendar year of death 1973.
Cause-specific mortality for Buffalo police officers is
MATERIALS AND METHODS shown in Table I. Mortality from all causes of death
combined for police officers was significantly higher than
The cohort consisted of white males=2,693). Female expected (SMR= 110). Significantly increased mortality
officers (n= 16) were omitted from the analysis due to the smallas also seen for all malignant neoplasms combined
number of deaths and recent employment status. Source§S¥IR = 125), cirrhosis of the liver (SMR= 150), and
follow-up since 1979 included the benefit and pension programsicide (SMR= 153). A significantly lower mortality rate
of the city of Buffalo, the New York State Retirement Systenwas observed for all infective and parasitic diseases
New York State Vital Statistics Division, Buffalo Police employ{SMR = 26), all respiratory diseases (SMR70), all acci-
ment records, Buffalo Police Association publications, obituastents (SMR= 53), and motor vehicle accidents (SMR37).
ies, and the National Death Index (NDI). The employment status Table || shows mortality for specific malignant neo-
of ever-employed police officers was as follows: current worlplasm sites. A higher than expected mortality rate for all
ers, 27%,; resigned or left service, 7%; retired, 53%; and diedrimalignant neoplasms is primarily accounted for in elevated
service, 13%. Death certificates were coded by state nosologistes for esophageal, colon, and kidney cancers. Mortality
according to the International Classification of Diseases (ICE)r cancers of the rectum, liver, and pancreas was also
Revision in effect at the time of death. Codes were subsequemiigvated but not significantly. Rates for kidney cancer
converted for analysis to the Eighth ICD Revision (1968). THESMR = 208) and Hodgkin's disease (SMR313) were
age- and time-specific person-years at risk of dying wesggnificantly elevated. A lower than expected mortality rate
calculated for each police officer starting with: (1) the year of firstas found for prostate cancer (SMR72).
employment as a police officer, if the inclusion criteria of 5 years  Table Il displays all cause mortality by age at death and
employment with the city of Buffalo were met; (2) the year irother characteristics related to employment as a police
which 5 years of employment for the city of Buffalo wafficer. All cause mortality was significantly higher for age
completed, if the first year of employment as a police officer wasategories 50-69 (SMR 114) and 70-94 (SMR= 110)
before the five year inclusion criteria was met; or (3) the yeand during calendar years 1960-1969 (SMR19). The
1950 if (1) and (2) above were prior to 1950. younger the starting age, the higher the rate of mortality
Person-years were counted until the first of two event&tarted before age 24, SMR 129). There was a signifi-
the ending date of follow-up of the cohort, December 3Lantly elevated rate of mortality for those employed for a
1990, or date of death. Person-years for those lost daration of 10-19 years (SMR 117).
follow-up ended at the date of termination of employment. Table IV evaluates all cause and cause-specific mortal-
There were 58,474 person-years available for modifiéy by length of police service. Fifty-five percent of the
life-table analysis. Person-years were combined into 5-yeavhort had more than 25 years of police service, and 9% had
age, time categories, and multiplied by the correspondimgore than 40 years of service, indicating a higher average
age and time-specific U.S. mortality rates for white males tmmber of older, more experienced police officers in the cohort.
yield expected numbers of deaths. The statistical signifit addition to significantly elevated total all-cause mortality for
cance of the difference between observed and expectmiice (SMR= 110), there was significantly high mortality for
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TABLE I. Mortality Experience of Police Officers, City of Buffalo, 1950-1990

Observed Expected Obs/

Underlying cause of death (8th ICD revision) deaths deaths? Exp 95% Cl
All causes of death (001-998) 1,035 937.33 1.10 1.04-1.17*
All malignant neoplasma (140-209) 247 197.77 1.25 1.10-1.41*
All infective and parasitic disease (001-139) 3 11.93 0.25 0.05-0.73*
Benign neoplasma (210-239) 4 2.23 1.79 0.48-4.59
Allergic, endocrine, nutritional diseases (240-279) 19 16.71 114 0.68-1.79
All diseases of the nervous system and sense organs 9320-389) 4 8.81 0.45 0.12-1.16
All diseases of the circulatory system (390-458) 496 493.84 1.00 0.92-1.10
Arteriosclerotic heart disease (410-413) 359 337.87 1.06 0.96-1.18
All CNS vascular lesions (430-438) 55 66.92 0.82 0.62-1.07
All respiratory diseases (460-519) 45 64.35 0.70 0.51-0.94*
All diseases of the digestive system (520-577) 47 40.97 1.15 0.84-1.53
Cirrhosis of liver (571) 29 19.32 1.50 1.00-2.16*
All diseases of the genitourinary system (580-629) 11 13.61 0.81 0.40-1.45
All external causes (800-998) 52 66.18 0.79 0.59-1.03
All accidents (800-849) 23 43.45 0.53 0.34-0.79*
Motor vehicle accidents (810) 7 19 0.37 0.15-0.76*
Suicide (900-959)° 26 16.99 1.53 1.001-2.24*

aCalculated on the basis of the mortality for U.S. white males, 1950-1990.

"Police suicide rates are generally understimated. In a separate study, suicide rates were adjusted after a thorough background review of all case and
by evaluation of a panel of three medical examiners [Violanti et al., 1996b].

95%Cl, 95% confidence interval.

*P < 0.05.

those employed for only 10-19 years duration (SMR17). Suicide was higher than expected for ages 35-44
Those in the 1- to 9-year (SMR 145) and 10- to 19-year (SMR = 201) and for 65- years of age (SMR= 192). The
(SMR = 140) categories had a significantly elevated rate decade with the highest rate of suicide was 1960-1969
mortality for all malignant neoplasms. Elevated SMRs in the {ISMR = 243). Suicide rates also increased during the 1980s
to 9-year category were found for digestive (SMR25) and (SMR = 181). The highest rate of suicide was in thet40
colon cancer (SMR=280). In the 10- to 19-year categoryyears of service category (SMR 163). Overall, increased
significantly elevated rates were noted in cancers of the bladdates for suicide were noted as years of service increased.
(SMR = 406), lymphatic and hematopoietic tissues Latency for selected malignant neoplasms is presented in
(SMR = 227), and leukemia (SMR 347). Brain cancer was Table V. With less than 20 years latency, there was a fourfold rate
elevated in the 10- to 19-year (SMR265) and 36- years of esophageal cancer, a twofold rate of colon cancer, and a
(SMR = 220) categories. Arteriosclerotic heart disease wésefold rate of Hodgkin's disease. For 20—29 years latency, there
significantly elevated in the 10- to 19-years-of-service categomas a twofold rate of brain cancer and a fourfold rate of
(SMR = 120). Mortality for cirrhosis of the liver was signifi- Hodgkin's disease. For 30—39 years latency, there was a twofold
cantly higher in the 3® year group (SMR= 336). The rate of rate of colon cancer, and a near twofold rate of esophageal
suicide was higher than expected during the first 19 yearsaafncer. A fourfold rate of esophageal cancer, a threefold rate of
service and again after 30 years of service. bladder cancer, and an approximate threefold rate of leukemia
were found after 40 years latency.
Other Significant Results
DISCUSSION
Standardized mortality ratios for cirrhosis of the liver
were significantly high for 55- to 69-year-olds duringdDifferences Between the Original and
1970-1990 (SMR= 165). Rates increased as age increasédpdated Cohort
during that same time period, with an overall significant
SMR of 171. During 1950-1990, 55- to 69-year-olds had the This study was conducted to examine updated data for
highest overall rate for cirrhosis of the liver (SMR180).  a cohort of Buffalo, New York, police officers. The update
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TABLE Il1. All Cause Mortality Among Police Officers by Selected

Characteristics, City of Buffalo, 1950-1990

Underlying cause of Observed Expected Obs/ Obs/
death (8th ICD revision) deaths  deaths®  Exp 95%Cl Characteristic Obs Exp® Exp 95%Cl
All malignant neoplasms (140-209) 247 197.77 125 1.09-1.41*  Age at death
Buccal cavity and pharynx <30 1 045 222 0.029-12.36
(140-149) 9 555  1.62 0.74-3.08 30-49 103 10366 0.99 0.81-1.20
Digestive organs and peritoneum 50-69 513 4488 114 1.04-1.24*
(150-159) 83 5499 151 1.20-1.87* 70-94 418 3814 1.10 1.09-1.20*
Esophagus (150) 10 4.7 2.13 1.01-3.91*  Calendar year of death
Colon (153) 35 18.76  1.87 1.29-2.59* 1950-1959 152 13848 1.10 0.93-1.28
Rectum (154) 8 565 141 0.61-2.79 1960-1969 262 219.34 119 1.05-1.34*
Liver (155) 393 127 041-297 1970-1979 279 2659 1.05 0.92-1.171
Pancreas (157) 12 1042 115 0.59-2.01 1980-1989 308 2831 1.09 0.96-1.21
Respiratory system (160-163) 82 66.82 1.23 0.97-1.52 1990 34 3048 112 0.77-1.55
Prostate (185) 12 16.59  0.72 0.37-1.26 Age started working as police officer
Bladder (1988) 7 6.17 113 0.45-2.33 <24 264 20459 129 1.13-1.45*
Kidney (189) 10 481 208 1.00-3.82* 25-29 508 437.11 116 1.06-1.26*
Brain and other CNS (191, 192) 7 5 1.40 0.56-2.88 30+ 263 29547 0.89 0.78-1.01
Thyroid (193) 2 0.38 523 0.59-18.80 Latency (years from onset of work to death)
Lymphatic and hematopoietic <20 119 12998 0.92 0.75-1.09
cancer (200-209) 23 18.53  1.24 0.78-1.86 20-29 321 302.95 1.06 0.94-1.18
Hodkgin’s disease (201) 5 16 3.13 1.01-7.29* 30-39 432 38578 1.12 1.01-1.23*
Leukemia (204) 11 7.6 145 0.72-2.58 40+ 163 118.71 1.37 1.17-1.60*
No. of years worked as police officer
aCalculated on the basis of mortality for U.S. white males, 1950-1990. 1-9 176 171.75 1.02 0.87-1.18
95%Cl, 95% confidence interval; CNS, central nervous system. 10-19 305 260.68 1.17 1.04-1.30*
Feo% 20-29 309 283.03 1.09 0.97-1.22
30+ 245 22176 111 0.97-1.25

increased the number of decedents in the cohort fromGé1
to n = 1,035. The importance of continued mortali
surveillance of a cohort is illustrated by some of the importamticulated on the basis of mortality for U.S. white males.

changes in the forces of police mortality since 1979.

95%Cl, 95% confidence interval.

IMSignificant at P < 0.05.

1. In the updated cohort, all-cause deaths for police officers update, the suicide rate was approximately equivalent to
showed a significantly higher rate for mortality than expected that of the general population.
in the general U.S. white male population (SMRL10; 4. Mortality rates by selected occupational characteristics
95%Cl= 1.04-1.17) and was highest in the 10- to 19-year (Table IV) changed as a result of the cohort update.
range of employment. From 1950 through 1979, the all-cause Through 1990, ages 50-69 had a significantly high
SMR was 106; 95%C# 0.98-1.14. mortality rate for all causes of death (SMR140) and

. A higher than expected mortality rate for all malignant officers who started at younger ages had significantly
neoplasms (SMR= 125; 95%Cl 1.10-1.41) was found increased rates of mortality (age24 years, SMR= 129;
in the updated cohort. Mortality for all diseases of the age 25-29, SMR= 116). This trend was also seen in
digestive system increased from a lower than expected mortality rates by the number of years of service as a
rate in 1979 to a higher than expected rate (SMR15) police officer, where officers with 10-19 years of service
through 1990. This was explained in part by a signifi- had the highest significant rates for all causes of death
cantly increased rate of cirrhosis of the liver (SMRL50). (SMR = 117).
Also found were increased rates in specific cancer sites:
kidney cancer (SMR=208) and Hodgkin’s diseaseHypotheses for Results
(SMR = 313).

. The rate of suicide was found to be significantly higher The following discussions are put forth as hypotheses
than the general population (SMR153). Before the regarding the impact of the police occupation on the health
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TABLE IV. Cause-Specific Mortality by Years of Service as a Police Officer, City of Buffalo, 1950-1990

Years of service as a police officer

1-9 10-19 20-29 30+ Total

Causes of
death (8th Obs/ Obs/ Obs/ Obs/ Obs/
ICD revision) Obs Exp  Exp? 95%Cl Obs  Exp Exp? 95%Cl Obs Exp  Exp? 95%Cl Obs Exp  Exp? 95%Cl Obs Exp  Exp? 95%Cl
All causes (001-998) 176 1717 102 087-1.18 305 2607 117 1.04-130* 309 283 109 097-122 245 2217 111 097-125 1,035 9373 110 1.03-1.17*
All malignant

neoplasms

(140-209) 42 289 145 104-196* 71 505 140 1.09-177* 74 651 114 089-142 61 532 115 0.87-147 247 1977 125 1.09-141*
Digestive cancer

(150-159) 22 98 225 140-33%* 20 149 134 081207 24 1702 141  090-209 17 133 128 0.74-204 83 549 151 1.20-187*

Esophageal cancer
1 062 161 0.02-897 4 123 325 087832 4 161 248 066636 1 118 085 001471 10 47 213 1.01-391*
Colon cancer (153) 7 25 28 112576 9 46 196 089-3.71 8 62 123 055254 11 55 211  101-357* 35 1876 187 1.29-259

Respiratory system

cancer

(160-163) 9 74 122 055230 21 167 126 077-192 25 2404 104 067-153 28 188 149 0.98-215 82 6682 123 097-152
Bladder cancer (188) 0 088 0 — 5 123 4.06* 131-9.48* 1 201 049 0.006-2.76 1 174 057 0.007-3.19 7 6.17 113 045-2.33
Kidney cancer (189) 1 074 135 001-751 3 131 381 046-6.69 2 158 127 014457 4 117 341 091-875 10 488 208 0.98-3.76
Brain cancer

(191,192 1 115 087 0.01-4.83 4 151 265 0.71-6.78 0 144 0 — 2 091 220 0.24-7.93 7 5 140 056-2.88
Lymphatic and

hematopoietic

cancer

(200-209) 3 341 088 0.17-257 11 485 227 1.13-4.05* 6 533 113 041-245 3 473 063 0.12-1.85 2 1853 124 0.78-1.86
Hodgkin’s disease

2 059 350 0.38-122 2 054 370 041-134 1 030 333 0.04-185 0 014 0 — 5 160 313 1.01-7.29*

Leukemia (204) 0 127 0 — 7 202 347 138-7.14* 4 226 177  047-453 0 192 0 — 1 76 145 0.72-258
All diseases of the

circulatory

system

(390-458) 89 849 105 084-129 149 1414 105 089-123 152 1535 099 083-116 107 1138 094 0.77-113 497 4938 101 091-1.09
Arteriosclerotic heart

disease

(410-413) 66 557 118 091-15 118 983 120 101-143* 102 1077 095 077-114 73 761 099 0.75-1.20 359 3378 106 095-1.17
All respiratory disease (460—

519) 8 699 114 049225 16 146 110 062-177 12 203 059 030-103 11 223 049 0.24-0.88* 47 643 073 053-097*
Digestive disease

(520-577) 8 912 088 037-172 16 132 120 0.69-1.96 12 114 105 054183 11 708 155 0.77-2.78 47 409 115 084-152
Cirrhosis of the liver

4 431 093 024-237 10 68 146 0.70-2.7 7 57 121 049-253 8 24 336 1.43-6.56* 29 193 150 1.01-2.15%

All external causes

(800-998) 15 256 059 0.32-0.96 22 212 104 065-157 9 129 070 0.31-132 5 64 078 0.25-1.82 51 661 077 057-1.01
Suicide (950-959) 9 55 164 07431 10 56 177 085328 4 34 117 0.31-3.01 3 18 169  0.33-4.86 26 1699 153 1.01-2.24*

Cl, 95% confidence interval.
aCalculated on the basis of mortality for U.S. white males, 1950-1990.
*P < 0.05.

of its members. Previous research has identified the policérequently found in a healthy worker population [McMi-
profession as a job replete with psychological stress, dangerael, 1976]. Perhaps stress and stressful traumatic events in
rotating shifts, family disruption, and exposure to noxiougolice work, among other factors, exacerbate disease states
materials (Kroes and Hurell, 1975; Blackmore, 1979; Violsuch as cancer or arteriosclerotic heart disease [Paton and
anti, 1978; Territo and Vetter, 1981; Vena et al., 1986).  Violanti, 1996].

Chronic psychological stress at work has been identified Stress may also be a precipitant for police suicide
as a possible factor in the etiology of disease. For examp|&jolanti, 1996]. Previous research has found elevated rates
stress may be a catalyst for malignancy at selected sitespésuicide in police officers [McCafferty et al., 1992; Vena et
stress may be mediated immunologically and lead to tla, 1986; Violanti et al., 1986; Violanti, 1996], and a few
onset of cancer [Burgess, 1987; Eysenck, 1988; Fox, 19958fudies have suggested a lower rate in police officers
Our findings indicated a significantly elevated overall mofdosephson and Reiser, 1990]. Our present study suggests
tality for malignant neoplasms in police officers and elevatdfiat the suicide rates have increased, particularly in the 10-
mortality at specific sites. Stress has also been implicatedn19-years-of-police service category (Table V). Previous
heart disease [Henry, 1986; Eli and Mostardi, 1986; Eysenmsearch has found measured stress to peak at approximately
et al., 1991], and our present findings indicate a slightli3 years of police service [Violanti, 1983]. Also, toward the
elevated risk of arteriosclerotic heart disease in poli@nd of the 10- to 19-year period, many officers become
officers. What is interesting is that both all malignantoncerned about impending retirement at the 20-year mark.
neoplasms and arteriosclerotic heart disease rates are highaska [1980] found a 10-fold risk of suicide among retired
in officers with fewer years of service (Table IV). This ispolice officers.
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TABLE V. Latency Anaylsis for Selected Malignant Neoplasms, Police Officers, City of Buffalo, 1950-1990

No. of years from onset of work to death

<20 20-29 30-39 40+

Cause of
death (8th Obs/ Obs/ Obs/ Obs/
ICD revision) Obs Exp?® Exp 95%ClI  Obs Exp* Exp  95%Cl  Obs Exp? Exp 95%Cl Obs Exp? Exp 95%Cl
Cancer of esophagus

(150) 2 051 392 044-141 2 168 119 013429 4 202 198 053-5.06 2 049 4.08 0.45-14.7
Cancerof colon (153) 4 195 205 055-515 10 606 165 0.78-3.03 17 834 203 118-3.26* 4 24 166 0.44-4.26
Canceroflung (162) 11 745 147 0.73-264 24 2264 106 067-1.57 36 2712 132 092-183 7 587 1.19 0.47-2.45
Cancer of bladder

(188) 0 042 0 — 0 187 0 — 4 291 1.37 0.36-351 3 096 3.12 0.62-9.1
Cancer of kidney

(189) 1 48 020 0002-1.1 53 276 108 021317 6 6.42 093 0.34-203 0 0 0 —
Cancer of brain (191) 2 127 157 017568 4 187 213 057-547 1 161 0.62 0.008-345 0 026 0 —
Hodgkins’ disease

(201) 3 058 517 10351 12 049 408 045-147 O 041 0 — 0 011 0 —
Leukemia (2040 2 124 161 01858 24 241 165 044424 2306 065 007-2.35 3 0.88 340 0.68-9.86

aCalculated on the basis of mortality for U.S. white males, 1950-1990.
95%Cl, 95% confidence interval.
*Significant at P < 0.05.

In our original cohort, the suicide rate for police wa®levated across all years of service categories and had a
approximately equal to that of the white male U.S. popul&-.3-fold mortality rate for officers with more than 30 years
tion, which was significant because police are expected to ®ervice (Table V).
healthier (psychologically and physically) than the general Environmental exposures may also be associated with
male population, which includes the unemployed and institdisease among police officers. Our present findings of
tionalized [McMichael, 1976]. Through 1990, the suicidéncreased rates of lymphatic and hematopoietic cancers,
rate among police was significantly higher than that of thepecifically Hodgkin's disease and leukemia, are examples.
white male general population. This indicates that the risk 8lice officers have the possibility of work exposure to
suicide among a healthy police work group has increased.carbon monoxide from motor vehicles, chemicals on the

The reasons for police suicide are complex and stresighway, gun cleaning solvents, and fingerprint powders,
may be but one of many dimensions. Ivanoff [1994lvhich theoretically may contribute to these diseases [Bisby,
suggested that relationship problems play a large part 1877; Capellaro et al., 1990; Van Netten et al., 1990;
police suicide. Other work suggests that the availability ¢forastiere et al., 1994]. Recent studies have found high
firearms may be a factor, since approximately 95% of divels of lead in the blood of police officers exposed to
police suicides involve a firearm [Violanti, 1996]. Alcoholfirearms, ammunition, and fingerprint powder [Van Netten et
use or dependency has also been found to be a factoraln 1990].
police suicide [Wagner and Brzeczek, 1983; Violanti et al., There is no present empirical evidence that measures
1984; Ohno, 1995]. the risk of exposure that police officers have to noxious or

Approximately 25% of police officers have been rehazardous materials on the roadway. The transportation of
ported as dependent on alcohol [Kroes, 1986], and alcolsnich materials by commercial vehicles may present an
appears to be related to feelings of police stress [Violanti ieicreased exposure risk for officers who patrol those road-
al., 1984]. Alcohol use has been shown in previous epidemioays.
logical studies as an important factor in the etiology of Present findings of increased rates of hematopoietic and
cirrhosis of the liver [Gordon and Doyle, 1987; Williams ebrain cancers were also of interest. Other research has found
al., 1988; Mandell et al., 1992; Saunders and Latt, 1993levated rates of these diseases in persons exposed to
Our present result of a significantly elevated cirrhosis of thedectromagnetic frequency (EMF) fields [Savitz, 1993; Gar-
liver rate (SMR= 150) may be associated with excessiviand et al., 1990; Loomis and Savitz, 1990; Jauchem and
alcohol use among officers in our cohort. With the exceptiaderritt, 1991]. Police officers are exposed to radio transmis-
of 1-9 years of police service, cirrhosis of the liver wasions and radar frequencies in vehicles and police stations.



372 Violanti et al.

Although a significant association between these cancer sitesn [1983] found elevated mortality rates among Washing-
and EMF has not been found in police work, Davis antbn state police in cancers of the large intestine and liver,
Mostifi [1993] found a significant increased rate for testicleirrhosis of the liver, arteriosclerotic heart disease, and
lar cancer among police officers who reported use @omicide. Dubrow and Wegman [1983] compared police
hand-held radar units inside of the police vehicle. Violaniijth regional controls in 12 occupational mortality studies.
(unpublished study) found a 68% increased probability fetancer of the large intestine was found to have an aggregate
all-cause cancer with increased exposure time to police rad@y ated rate among police of 1.22. Elevated police risk of

(OR=1.98,P < 0'05_)' Officers were, on average, eXpOS?%rge intestinal tract cancer was found in four of the seven
to radar 74% of the time that they were enforcing speedi dies, and malignant melanoma in three of the studies.
laws. Hand-held radar units (used inside the police vehicle Future studies of disease risk among police should

had associations with self-reported cancer of the teSt'ClﬁCIude prospective identification of potential confounders

breast, and prostate. which affect causal relationships between disease and occu-
oL pation. Although present findings suggest that police officers
Limitations have significantly elevated statistical rates for a number of
diseases, very little is known about contributing occupa-

Our study provided statistical but not necessarily causghna| factors to such diseases. If subsequent research
associations between police work exposure and dise@sfytorces our results, perhaps police administrations might
s_,ta_tes. As Is true with mogt retrospective deS|gns_, we h nsider relevant prevention methods for officers to include

limited data on confounding factors related 1o II]ceswl‘?‘r‘lealth education (alcohol use), physical exercise, and stress

ethnicity, alcohol use, smoking, social class, work Cond}hanagement. The elevated rate of suicide found among

tions, and exposure measures to disease-producing sourceF. ) . s
. . Jorice officers indicates a need for suicide awareness
Our study did, however, allow for evaluation of calendar . ) . . . :
ducation and increased psychological services in police

ear of employment, length of police service, year of initial :
)émploymerﬁ)t ;/nd age at%tart oﬁ‘)employment y work [McCafferty et al., 1992; Ivanoff, 1994; Violanti,

When the mortality experience of a working populatior}996]' No simple answers exist for the prevention of disease

such as the police is compared with the U.S. gener8l Police work. This study may help in a small way to

population, workers are generally found to have |0Wé}nderst§nd some O.f the Iong—term health effects of this

mortality. This is often referred to as the “healthy workePCccupation and provide a basis for future research.

effect” [McMichael, 1976]. Despite this effect, many police
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